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S
exually transmitted infections (STIs) are a
major public health problem in Europe.
Their substantial morbidity, associated mor-

tality, and disproportionate burden upon
women, marginalised communities, and those
with high risk sexual lifestyles1 continue to drive
their prioritisation in European public health and
policy arenas.2 In many European Union (EU)
countries, widescale behavioural modification in
response to the emerging HIV/AIDS pandemic
saw dramatic reductions in the incidence of
many acute STIs in the late 1980s.3–6 However,
these have not been maintained and many states
are now observing increases in rates of diagnosed
STIs.4 In this article we review recent trends in
the epidemiology of the major acute STIs in the
EU and Norway, their key determinants, and
opportunities for enhancing STI prevention
interventions in the region.

METHODS
We undertook a review of the published litera-
ture, STI surveillance reports, and ad hoc
publications related to the distribution of STIs
in the EU and Norway in order to describe recent
trends in the epidemiology of major STIs in the
region. Relevant publications were sought
through computerised searches in PubMed from
1980 to 2002. Searches were not restricted by
language. Internet searching was undertaken by
visiting the websites of the national surveillance
centres of all countries in the EU and where
possible, collecting information on diagnoses of
acute STIs. Where available, we obtained and
analysed surveillance data for gonorrhoea, syphi-
lis, and chlamydia for the 15 European countries
provided by surveillance leads participating in
the European Commission DG SANCO funded
European STI Surveillance (ESSTI) Network. We
also examined factors influencing the recent
increases in STI rates and the contribution of
different vulnerable populations to disease trans-
mission. Finally, we accessed the grey literature
in this area obtained through a network of STI
physicians and epidemiologists. Conference

abstracts and other unpublished manuscripts
were excluded since the detailed information
required was rarely available.

REGIONAL DESCRIPTION: EUROPE—
CHANGING DEMOGRAPHY AND
IMPLICATIONS FOR STI TRANSMISSION
At the time of writing, the EU comprised 15
member states (table 1), but on 1 May 2004, 10
accession countries (Cyprus, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Slovakia and Slovenia) joined the union.
Data in this paper refer to the 15 EU countries
and Norway unless otherwise indicated. The
EU’s population of 379.0 million increased by
1 290 000 in 2002, an annual rate of 0.3%.7 Net
migration accounted for almost three quarters
of this rise (table 2). Population increases
were largest in Ireland (15.2 per 1000) and
Luxembourg (9.5 per 1000) and lowest in
Germany (1.2 per 1000) and Italy (1.4 per
1000). Net migration was higher than the
natural increase in every member state in 2002,
apart from France, Ireland, the Netherlands, and
Finland (table 2).
The natural increase in the EU has been below

net migration since 1989. The declining natural
increases in many EU states are largely explained
by women having fewer than two children on
average coupled with an increasing average age
at childbirth.7 8 The total fertility rate in the EU in
2002 remained virtually unchanged at 1.47
children per woman compared with 2001 and
2000. The highest fertility rates are recorded by
Ireland (2.01) and the lowest by Greece, Spain
(1.25 each), and Italy (1.26). Marriages continue
to decline in the EU, falling from 2.2 million in
1980 to 1.8 million in 2002 (219%). Demo-
graphic trends towards earlier coitarche, later
childbirth, and declining marriage will have
implications for sexual health as they widen the
time period available for sex partner acquisition,
a key determinant of STI transmission.
Immigration, whether the result of family

reunification, economic migration, or asylum
seeking, has become an increasingly visible and
explosive issue in many western European
nations7 9 (tables 1 and 2). The EU is still a
major recipient of asylum applications although

Abbreviations: CISID, WHO Computerized Information
System for Infectious Diseases; EU, European Union; HPV,
human papillomavirus; NAATs, nucleic acid amplification
tests; PCR, polymerase chain reaction; STI, sexually
transmitted infections
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the number of applications in 2001 fell by 2% compared with
2000 (from 391 460 to 384 530). The main factors influen-
cing people’s migration behaviour include labour market
conditions, availability and price of housing, environmental
and quality of life considerations, and the effects of
government policies. International migration may pose a
particular challenge for sexual health as individuals may
arrive from, or have contact with, high STI/HIV prevalence
countries of origin, thereby increasing their own STI
acquisition risk.

INFRASTRUCTURE FOR STI DIAGNOSIS, TREATMENT
AND SURVEILLANCE—IMPLICATIONS FOR EU
COMPARATIVE STUDIES
There is currently no single, comprehensive source of
information on the incidence of, and trends in, diagnosed
STIs in the EU. The overall picture has to be assembled from
sources that vary in their coverage, detail, and accuracy. In
part this reflects the wide variations in STI treatment and
care services across the region (see accompanying paper by
Lowndes et al10). The United Kingdom is unique in having a
dedicated network of treatment centres solely for the

management of acute STIs (genitourinary medicine or
GUM clinics), from which statistical returns form the basis
of national STI surveillance programmes. Data on STIs
diagnosed outside of this setting are captured by laboratory
reporting or special sentinel surveillance programmes. In
contrast, in other EU states, a varying combination of specific
STI services, dermato-venereology, public health, and general
practice clinics form the basis of STI diagnosis and care, with
surveillance data being obtained through voluntary or
mandatory reporting from clinics or laboratories; with
sentinel or comprehensive coverage.
Lowndes et al10 in a cross sectional survey of EU STI

surveillance systems confirm this heterogeneity, whereas
comprehensive STI case reporting from dedicated STI
treatment centres is the norm in the United Kingdom, and
mandatory reporting is required from STI treatment sites
Scandinavia, many other EU states rely on a combination of
sentinel reporting, mandatory disease notification, or labora-
tory reporting to monitor disease trends. Considerable
variation also exists in the case definitions for the major
acute STIs, with some countries requiring laboratory con-
firmed reports while others require clinical diagnoses or

Table 2 Population movements and asylum applications in EU, 2001

Country

Population movements 2002, per 1000 inhabitants
Asylum applications submitted in 2001 (countries with more than
10 000 applications)

Births Deaths

Natural
population
growth

Net
migration

Total
increase Total Main countries or origin

EU-15 10.6 9.7 0.8 2.7 3.6
Austria 9.6 9.2 0.4 2.1 2.5 30 140 Afghanistan, Iraq, Turkey, India, Yugoslavia
Belgium 11.0 10.4 0.6 2.9 3.5 24 550 Russian Fed. Yugoslavia, Algeria, D.R. Congo, Iran
Denmark 11.9 10.9 1.0 2.6 3.6 12 400 Afghanistan, Iraq, Bosnia-Herzegovia, Yugoslavia,

Somalia
Finland 10.6 9.4 1.3 1.1 2.4 NA NA
France 12.9 8.9 4.0 1.0 5.0 47 290* Turkey, D.R. Congo, China, Mali, Algeria
Germany 8.8 10.2 21.4 2.8 1.4 88,290 Iraq, Turkey, Yugoslavia, Afghanistan, Russian Fed.
Greece 9.0 9.4 20.4 3.2 2.8 NA NA
Ireland 14.8 7.7 7.1 5.1 12.2 10 330 Nigeria, Romania, Moldova, Ukraine, Russian Fed,
Italy 9.6 9.9 20.3 2.7 2.3 NA NA
Luxembourg 11.9 8.3 3.6 6.7 10.3 NA NA
Netherlands 12.5 8.8 3.8 1.8 5.5 32 580 Angola, Afghanistan, Sierra Leone, Iran, Guinea
Portugal 10.7 10.4 0.3 6.7 7.0 NA NA
Spain 10.4 9.2 1.2 5.6 6.8 NA NA
Sweden 10.6 10.6 0.0 3.7 3.7 23 520 Iraq, Yugoslavia, Bosnia-Herzegovina, Iran, FYR

Macedonia
UK 11.2 10.2 0.9 1.8 2.7 88 300 Afghanistan, Iraq, Somalia, Sri Lanka, Yugoslavia

Table derived from multiple sources including EUROSTAT; UNHCR 2002; OECD (1998). *Figures for France are for 1990.

Table 3 Recent trends in gonorrhoea and syphilis reports among EU countries

Country

Gonorrhoea Syphilis

1991 1995 2000
% change
1991–5

% change
1995–2000 1991 1995 2000

% change
1991–5

% change
1995–2000

Austria* 1750 896 414 248.8 253.8 161 180 237 11.8 31.7
Belgium* 267 130 145 251.3 11.5 56 30 90 246.4 200
Denmark*� 1326 287 335 278.4 16.7 62 42 54 232.3 28.6
Finland*� 1426 378 284 273.5 224.9 NA 138 198 43.5
Germany* NA NA NA – – 1268 1138 NA 210.3 –
Greece� 118 117 98 20.8 216.2 NA NA NA
Ireland� 73 91 290 24.7 218.7 20 11 48 245.0 336.4
Netherlands*� 2900 1425 NA 250.9 253 204 NA 219.4
Portugal*� 239 73 46 269.5 237 218 218 175 0.0 219.7
Spain� 11 428 4599 1045 259.8 277.3 1509 1010 700 233.1 236.7
Sweden* 617 246 590 260.1 139.8 118 69 99 241.5 43.5
UK� 17 666 10 598 21131 240.0 99.4 367 141 327 261.6 131.9

*Source: CISID—the Computerized Information System for Infectious Diseases.73

�Source: Data provided by National STI Surveillance Leads, see Methods.

STIs in Europe 257

www.stijournal.com

http://sti.bmj.com


syndromes. Variations in STI screening, partner notification,
and treatment practices also influence the degree to which
asymptomatic patients and sexual contacts are diagnosed,
treated, and recorded in surveillance statistics. Finally, many
EU STI surveillance systems are in a state of flux with some
countries recently abolishing or developing new national
programmes. The net result of this heterogeneity is a severe
limitation in our ability to compare disease rates across EU
states and in some instances, to monitor disease trends
within countries.

DESCRIPTION OF OVERALL TRENDS
However, despite these differences, a number of broad
similarities in STI incidence and trends can still be observed
across the EU. Most striking is the general reduction in rates
of acute bacterial STIs which occurred across the EU
throughout the 1980s and early 1990s.3 Gonorrhoea reports
fell by between 40–70% in most western EU states between
1991 and 1995, and syphilis reports fell between 10–60% in
most states (table 3). These decreases coincided with the
emergence of the global HIV/AIDS pandemic, and have been
attributed to population-wide behavioural modification in
response to HIV campaigns during that time. The dispropor-
tionate impact of AIDS related mortality on high risk
population subgroups may have also contributed to these
decreases.11

Numbers and rates of acute STIs in many EU countries
have however again been on the increase since the mid-
1990s. In the United Kingdom, Ireland, and Sweden,
diagnoses of gonorrhoea have more than doubled since
1995 and similar magnitude of increases in syphilis reports
have been observed in Belgium, the United Kingdom, and
Ireland (table 3). Increasing diagnoses of either infection,
although of lower magnitude, have been recorded in Spain,
Denmark, Austria, France, Finland, Netherlands, and
Sweden. The increases have occurred across a range of
constituencies but have been most marked among young
people, homosexual men, and those resident in major
metropolitan areas.
Variations in STI incidence have also been described within

some migrant and ethnic minority communities in some EU
states, reflecting high disease prevalence in their countries of
origin; higher prevalence of risk behaviours; and generally
poor access to culturally appropriate STI prevention and
treatment services. Finally, many EU states continue to
experience evolving commercial sex work networks, partially
driven by changing migratory patterns, human trafficking,
and illegal drug use. These will continue to offer new
opportunities for STI transmission.

DISEASE SPECIFIC TRENDS
Gonorrhoea
A decline in gonorrhoea rates was noted in most western EU
countries starting in the 1970s5 5 12 13 with acceleration in the
rates of decline during the second half of the 1980s. Much of
this decline continued into the early 1990s. Table 3 sum-
marises gonorrhoea reports from selected EU countries
(compiled from national surveillance and WHO databases)
between 1990 and 2000, and confirms the near uniform
decreases in disease incidence during the first half of this
period. By 1995, gonorrhoea rates reach their lowest point in
many EU states.
However, EU-wide increases in diagnoses and rates of

gonorrhoea have been observed since the late 1990s (table 3).
In Belgium, gonorrhoea incidence has increased consistently
since 1997. The incidence in men aged 25–44 years rose from
3 per 100 000 population in 1995, to 3.5/100 000 in 1997 and
5/100 000 in 1998.14 In England, Wales, and Northern Ireland
gonorrhoea diagnoses more than doubled between 1996 and

2001 with 40% of diagnoses among women occurring in
those aged under 20 years. In France, the RENAGO (Réseau
National du Gonocoque) network reported an almost twofold
increase in the number of patients diagnosed with gonor-
rhoea between 1997 and 1998, reversing a trend observed
since 1987.14 In Ireland there was a 320% increase in notified
gonorrhoea cases between 1996 and 2001, with 83 (2.3/
100 000) in 1996 and 349 (8.9/100 000) in 2001; 75.9% of
cases in 2001 were in men. In Austria, the number of notified
gonococcal cases increased from 414 in 2000 to 995 in 2002
with an increase in both men and women. Statutory
notification of gonorrhoea began in Spain in 1982 and has
fallen continuously since the disease became notifiable. From
1993 to 1999 the rates fell from 18.6 to 3.9 cases per 100 000
population.14

Not all countries have been observing these marked
increases. In Norway the number of cases of gonorrhoea
reported by laboratories fell steadily from 944 cases in 1990 to
175 in 1995, rose to 223 in 1996, but has remained below 200
since then.14 In Sweden, between 1997 and 2000, increasing
number of cases were seen. This trend was reversed in 2001
with a decrease in number of cases, followed by a further
decrease in 2002 leading to an infection rate of 5.6/100 000
population. There has however been a noted increase in cases
reported in the first half of 2003 compared with the same
period in 2002.15 16

In many EU states, gonorrhoea incidence is concentrated
among the young, homosexual men, highly sexually active,
and socioeconomically deprived communities. In England
Wales, and Northern Ireland, 40% of all gonorrhoea
diagnoses in women occur in those aged 16–19 years, and
17.4% of all diagnoses in men are acquired through sex
between men.17 In Sweden 44.8% of the gonorrhoea cases in
2002 were among men who have sex with men (MSM). In
Denmark18 Johansen and Smith confirmed that MSM
account for a disproportionately large burden of gonorrhoea
in that country with the highest incidence occurring among
HIV infected MSM (483.3 per 100 000 population per year)
compared to others. There is also a strong association
between infection and overseas travel.
Data on gonococcal antimicrobial resistance across the EU

is not comprehensive, and this remains an area for future
investment. Van Duynhoven5 found that plasmid mediated
resistance to penicillin and tetracycline had increased in
Europe during the early 1990s. At that time, sporadic
resistance to fluoroquinolones had been documented, mainly
imported from South East Asia with no resistance to third
generation cephalosporins being observed.5 By the mid-
1990s, high levels of penicillin positive Neisseria gonorrhoeae
(PPNG) were reported in many large metropolitan areas
across Europe with prevalences of 13% in Sweden, 6% in
Finland, 3% England, 14% in France, and 15–30% in the
Netherlands. More recently, increases in flouroquinolone
resistance have been reported in many EU states. In
Denmark, laboratory confirmed prevalence of fluoroquino-
lone resistance increased from 0% to 27% in 1999,19 while
17% of strains were resistant to both penicillin and
fluoroquinolones.19 In Austria, an increase of the resistance
to ofloxacin and ciprofloxacin has been documented from 0%
and 3.1%, respectively, in 1999, to 52.3% and 48.8%,
respectively, in 2002. Data from the Gonococcal Resistance
to Antimicrobials Surveillance Programme (GRASP) in
England and Wales also confirm recent increases in cipro-
floxacin resistance. In 2002, 2204 gonococcal isolates were
tested, and the overall prevalence of ciprofloxacin resistance
(minimum inhibitory concentration . or =1 mg/l) was
9.8%, compared with 3.1% in 2001 and 2.1% in 2000. Similar
increases were reported in Scotland (11% in 2002 compared
with 4% in 2001 and 2.8% in 2000). In Sweden a national
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prevalence study in 1998 tested 348 isolates, representing
89% of diagnosed cases in Sweden, showed 18% of all iso-
lates to have a decreased susceptibility to ciprofloxacin
(MIC.0.64 mg/l). This percentage was substantially higher
(63%) among individuals who had been exposed in Asia.20

Syphilis
As with gonorrhoea, numbers and rates of infectious syphilis
fell to their lowest levels in many EU countries by the early
1990s6 (table 3 and fig 1).21 This was despite concomitant and
dramatic increases in syphilis incidence in the former USSR.22

The decreases were accompanied by marked reductions in the
incidence of congenital syphilis and tertiary disease. In 1995,
with the exception of Germany with 1138 reports, fewer than
300 cases of infectious syphilis were reported in any of the
other reporting EU countries (table 3). Among these,
endemic transmission was rare, with the majority of
infections being diagnosed among migrants from high
prevalence countries or among EU nationals who had sexual
contact outside of the region.
Since 1996, syphilis has again been on the increase in

many northern and western EU states. Several outbreaks of
infectious syphilis have arisen in cities across the United
Kingdom since the mid-1990s. These have affected homo-
sexual men, heterosexual men and women, newborns,
commercial sex workers, and drug users.23 24 In Paris,
increases in infectious syphilis cases (30 in 2000 to over
200 in 2002) led to the extension of the Paris syphilis
screening campaign to selected French towns and cities
targeted at MSM.25 In Belgium, between 2000 and 2002, a
3.5-fold increase in number of laboratory diagnosed syphilis
cases was detected by sentinel networks of laboratories. The
increases were observed mainly among male patients.26 In
Rotterdam, the 56 cases of infectious syphilis (including
primary, secondary, early latent) were diagnosed in 2002,
compared with 24 cases in 2001 and 16 in 2000.27 In
Denmark28 a total of 54 and 51 cases of infectious syphilis
were detected during 2000 and 2001, including two cases of
congenital syphilis, a substantial increase compared to 1999
when 34 cases were detected. In Finland22 a local cluster or 18
cases was detected in the city of Tampere, the majority of
whom were associated with travel to Russia, Estonia, or
elsewhere. In Austria, the notified number of syphilis cases
steadily increased from 124 in 1993 to 420 in 2002, with
about 70% of cases reported in Vienna. In Germany the
incidence of syphilis declined significantly throughout the

1990s ranging between 1.2–1.7 per 100 000.29 Annual syphilis
notifications for the years 1995 to 2000 had been in the range
of 1120–1150. In 2001 the syphilis notification system was
changed from a mandatory physician based system to
laboratory based notification. In 2001, 1681 cases were
reported and there were 1102 cases reported in the first
6 months of 2002.30 Much of these increases occurred in large
metropolitan German cities.
In Ireland, there has been a dramatic increase in syphilis

among MSM in Dublin since early 2000. This was against a
low incidence of syphilis nationally throughout the 1990s,
which in 1999 reached its lowest level in 10 years (six cases,
0.2/100 000). An enhanced surveillance system for syphilis
was set up in 2000, with 48 infectious cases (1.2/100 000)
reported in 2000, 219 cases (5.6/100 000) in 2001, and 142
cases (3.6/100 000) in 2002.31 In Norway, a reported outbreak
in Oslo among homosexual men (40 cases) contributed to
much of the increase in the national incidence rate for 1999,
and rates have continued to increase since. In Sweden there
was a considerable increase of syphilis cases in 2000 (99
cases) followed by a decrease in 2001, 77 cases of acquired
syphilis and one case of congenital syphilis. However, there
was an increase in 2002 when 127 cases of acquired syphilis
and one case of congenital syphilis were reported; 81% were
in men, and among them 71% were in MSM. In 2002, 44% of
the infections were acquired abroad, some among asylum
seekers and immigrants from high prevalence areas, but also
among men involved in homosexual activity abroad. The
increase also continued in the first half of 2003 when 85 cases
were reported, an increase of 107% compared with the same
period in 2002.
Among homosexual men, the resurgence of syphilis has

been associated with increasing high risk sexual behaviour,
novel sexual networks, use of recreational drugs such as
ecstasy and gamma hydroxybutyrate (GHB), sexual activity
overseas, and HIV co-infection.32 33 Among heterosexuals risk
factors have included sexual activity overseas, migration from
high prevalence countries, commercial sex work contact, and
drug use. Management of these outbreaks has centred on
active partner notification, the establishment of enhanced
surveillance of infectious syphilis in the affected areas, and
investigation of social and sexual networks facilitating
disease transmission. Interventions include enhancing public
and healthcare worker awareness of syphilis, venue based
screening, rapid testing within and outside of STI treatment
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Figure 2 Trends in rates of genital chlamydial infection in selected EU
countries and Norway. Data from the WHO Computerized Information
System for Infectious Diseases (CISID)73 and national surveillance
databases.31

Figure 1 Notifications of infectious syphilis in selected EU countries and
Norway. Data from the WHO Computerized Information System for
Infectious Diseases (CISID)73 and national surveillance databases.31
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centres, targeted sexual health promotion, and syphilis
screening of HIV positive individuals.

Genital chlamydial infection
Clinical case notification of genital chlamydial infection is
not mandatory in the majority of EU countries and therefore
relatively little information is available from national
surveillance sources. In the EU countries collecting this
information, genital chlamydial infection is now among the
most commonly diagnosed bacterial STIs and broadly
increasing trends in diagnoses have been observed since the
mid-1990s (see fig 2). The surveillance data also confirm the
disproportionate disease burden occurring in young women
aged less than 20 years. The increasing notification rates are
however confounded by concomitant increases in screening
rates for this infection and also the increasing use of the
highly sensitive nucleic acid amplification tests (NAATs).
In Denmark, approximately 13 000–14 000 cases of labora-

tory confirmed genital chlamydia were reported annually
during the past decade. By 1999, the highest age specific
incidence occurred in the 20–24 year age group among men
(950 per 100 000) and in women (2477 per 100 000).19 By
2001, 15 150 cases of chlamydia were diagnosed—an annual
incidence of 283 per 100 000. In Ireland, from 1989 to 1995
the number of notified cases of chlamydia generally
remained stable, fluctuating around 200 cases per year. In
1995 there was a marked increase of 84.2% on the previous
year (from 133 case, 3.7/100 000 to 245 cases, 6.8/100 000).
Since then there has been an increasing number of cases
reported each year reaching 1649 in 2001. Between 2000 and
2001 the number of male and female cases increased by
15.6% and 28.4% respectively.
In Norway, cases of chlamydia (laboratory notifications)

showed a slight decrease from 1986–98 with there being
around 12 500 cases in 1998. The peak of reported cases was
in 1988 with nearly 20 000 cases being reported. In Sweden,
there was a decrease in cases from approximately 350/
100 000 inhabitants in 1989 to 160/100 000 each year from
1993 to 1997. Since 1997 there was an increase in cases. In
2002 there were 276/100 000, this represents the same level
of infection as 10 years ago and is an 11% increase on 2001.
In England, Wales, and Northern Ireland, the number of
uncomplicated chlamydia diagnoses in GUM clinics has risen
steadily since the mid-1990s and rose by 14% (71 909 to
81 680) between 2001and 2002, a rise of 13% in females and
15% in males. In 2002, the highest rates of chlamydia were
among 16–19 year old females (1201/100 000) and 20–
24 year old males (837/100 000). Rates in both males and
females were highest in the London region (272 and 271/
100 000 respectively). In Scotland, laboratory reported cases
of chlamydia increased by 17% (10 636 to 12392) between
2001 and 2002—the increase was 16% in males and 20% in
females.31 In a large STI diagnostic centre in Vienna the
number of chlamydia cases among about 25 000 men and
women annually tested increased slightly from 2.3% in 1995
to 3.4% in 2002.31

Because of frequently asymptomatic nature of infections,
our understanding of chlamydial epidemiology in Europe is
also greatly enhanced by data from ad hoc prevalence studies.
Wilson et al,34 in a systematic review of chlamydia prevalence
in asymptomatic women, found that the prevalence of C
trachomatis in unscreened asymptomatic women in Europe
ranging from 1.7% to 17% depending upon the setting,
context and country (fig 2).34 The mode was 6% for women
seeking contraception and 4% for women having cervical
smears. In Vienna, asymptomatic urethral chlamydia infec-
tions were observed in young male military recruits in
4.1% when testing urine using nucleic acid amplification
techniques.35

Genital herpes
In general, viral STIs are not notifiable in most EU countries10

and relatively few surveillance data are available published
on viral STIs in the EU. Where available, increasing trends,
albeit at lower rates compared to bacterial STIs, have been
described. Genital herpes simplex virus (HSV) infection is the
most common ulcerative sexually transmitted infection (STI)
in the United Kingdom. Between 1972 and 2002, the number
of genital HSV diagnoses made at GUM clinics increased
twofold and ninefold in males and females, respectively. The
number of diagnoses stabilised and fell briefly in the mid-
1980s possibly because of changes in sexual behaviour
following extensive media coverage of AIDS. In 2002,
18 392 new cases were reported in England, Wales, and
Northern Ireland. For females and males, highest rates were
seen in the 20–24 year olds; 2053 per 100 000 population and
93 per 100 000 respectively. In Ireland in 2001, notified cases
of genital herpes simplex virus increased by 23.0% on the
previous year. HSV cases increased from 78 (2.2/100 000) in
1989 to 198 (5.5/100 000) in 1995 and 331 (8.5/100 000) in
2001. Between 1995 and 2001, the highest rates per 100 000
population were consistently in females and where age group
was known, in 20–29 year olds.
In many European countries, seroepidemiological studies

provide some insight into the cumulative incidence and
prevalence of HSV infection. They confirm the strong
association between HSV-2 seroprevalence and increasing
age, number of partners during the previous year, as well as
the increasing proportion of first episodes of genital herpes
being caused by HSV-1 rather than HSV-2. This is especially
so among female patients and in the younger age groups with
primary or initial disease, where HSV-1 may be the causative
viral type in up to 70–90% of cases. The documented change
from HSV-2 towards HSV-1 in cases of genital HSV infection
may have implications as to prognosis, usefulness of
vaccines, and usefulness of new type specific serological tests.
Smith and Robinson36 reviewed published type specific

HSV seroepidemiological surveys and found striking varia-
tions in HSV-2 prevalence in western Europe. They found
HSV-2 prevalence to be higher in northern Europe and North
America than in western and southern Europe. The highest
prevalence of HSV-2 infection was found among women in
Greenland: 57% among those aged 20–24 years and rising to
74% in those 25–39 years.37 In Scandinavia, HSV-2 prevalence
was relatively higher than in other areas of Europe, about
15%–35% among women aged 25–35 years.37–41 Three studies
in Finland estimated HSV-2 prevalences of 16%, 26%, and
31% among women with mean ages of 30, 39, and 44 years,
respectively,42–44 although the studies differed by population,
location, and date. In one German study,45 HSV-2 infection
was lower among male and female blood donors and hospital
patients but was .20% among men and women >60 years.
In Spain, HSV-2 prevalence appeared low (2%–6%) in a

large sample of male and female 14–17 year olds,46 in men
and women 15–45 years old in eight different geographic
areas,47 and in Madrid women.48 In Italy, age specific HSV-2
prevalence was low (0.1%) in a national sample of young
male draftees aged 18–25 years,[49. 50] in patients (median
age, 26 years) attending a hepatitis B immunisation centre
(1.1%),49 50 and in health professionals (mean age, 30 years;
4.8%). In the United Kingdom, HSV-2 prevalence in the
general population is low, with the rate of infection
significantly lower than that described for the general
population in other areas of northern Europe and the
United States. In a national UK sample, HSV-2 prevalence
was 4.7% among women aged 20–44 years who were controls
in a cervical cancer study.51 In this study and in the remaining
UK studies, HSV-2 prevalence was ,9% for women and men
in all age groups.
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Genital warts
The most commonly identified manifestations of genital
human papillomavirus (HPV) infection are anogenital warts,
condyloma acuminata.52 HPV types 6 and 11, responsible for
the majority of visible anogenital warts, are commonly
regarded as being of low risk with regard to malignancy,
and are estimated to affect 1% of sexually active adults aged
between 15 and 49.52 Nevertheless, few EU countries routinely
collect surveillance data on genital warts infections. In
England, Wales, and Northern Ireland, anogenital warts
(including new, recurrent and re-registered cases) are the
most common viral STI diagnosed at GUM clinics, comprising
10% (69 417 of 675 170) of all diagnoses in 2002. Highest rates
of new cases were found in 20–24 year old males (776/
100 000) and in 16–19 year old females (681/100 000). In
Ireland, anogenital warts accounted for 41.2% of all STI
notifications in 2001. Anogenital warts notifications have
increased each year since 1992. In 1989, 505 (14.3/100 000)
cases were notified, increasing to 1972 (54.4/100 000) cases in
1995 and 3993 cases (101.9/100 000) in 2001. In 2001, 48.8%
(1947) of cases were male and 51.2% (2044) were female.
Little is known about the prevalence of HPV in the general

population. Routine surveillance data and prevalence studies
measuring clinical manifestations of HPV (warts, dysplasia,
malignancy) will miss asymptomatic and subclinical infec-
tions of the genital tract.53 Overall HPV prevalence estimates
are also dependent on the age of the sample, the population
being sampled, methods used to take clinical specimens, and
the polymerase chain reaction (PCR) amplification techni-
ques employed (in particular, which primers are included).54

Whereas many studies report declining HPV prevalence with
age,55–58 others have found no age related trend in HPV
prevalence or even an indication of an opposite trend.59 60 A
population based cohort study carried out in Sweden in 1989
found a baseline HPV prevalence of 22% among sexually
active women aged 19–25 (PCR techniques used).59 Studies of
women attending routine cervical screening in the United
Kingdom in the 1990s have estimated prevalence of HPV
‘‘high risk’’ types of around 6–7%.56 61

Other studies have tended to survey convenience samples
of women, usually comprising or including women under-
going gynaecological examination, and thus likely to over-
represent women at higher risk.62 A cross sectional study of
young Finnish army conscripts (mean age 20) carried out in
1992 found 26% to have any evidence of penile HPV infection
(PCR techniques used), although study participants were
biased in reporting more sexual risk behaviours or GU
symptoms than non-participants.63 Similar prevalence esti-
mates were obtained in a study of Swedish army conscripts
(18–23 years), 24% of whom were HPV positive using a
variety of detection methods (dot/Southern blot hybridisation
and PCR).64 As only half of the conscripts approached agreed
to participate, this prevalence may not be reflective of the
entire group. A study carried out in Germany in the mid-
1980s tested penile swabs obtained from blood donors
without signs of genital disease using filter in situ hybridisa-
tion techniques and found an overall HPV prevalence of 5.1%
in those aged 16–35, and 1.4% prevalence of types 16/18.65

Both the selection criteria and the testing methods applied
are likely to make this last study underestimate the
prevalence of penile HPV infection in the male population.

DRIVING FACTORS
The consistency of trends across the EU would suggest that,
at the macro level, major societal and behavioural determi-
nants of STI transmission are operating in tandem. Those
related to the changing demographic, social, and economic
structure of the EU (decreases in marriage, delayed child-
birth, population movement) have been mentioned previously

and will continue to be major influences in the future.
Sexual behaviour is, nevertheless, the key determinant of
STI transmission and EU-wide changes in the patterns and
distribution of high risk sexual behaviour are undoubtedly
contributing to the changing disease epidemiology. In
many EU countries, the age at first intercourse has
stabilised or continues to decline. Data from the recently
completed second British National Survey of Sexual
Attitudes and Lifestyles (Natsal 2000) confirm the wide-
spread increases in rates of partner acquisition, inconsistent
condom use; and homosexual sexual behaviour in the
British population over the past decade.66 67 Targeted
behavioural surveillance surveys (BSS) have also confirmed
worsening high risk behaviour among homosexual men in
some EU states, with rising trends in reported unprotected
anal intercourse being observed in both HIV negative and
positive MSM.8 68 69 Similar BSS within young people,
migrant communities, and HIV positive individuals will be
needed to better interpret disease trends in these groups.
Technological developments are also improving our ability

to diagnose and report STIs across the EU. The increasing
availability of highly sensitive and specific NAATs, rapid
diagnostic tests, and near patient testing for bacterial STIs are
improving the ascertainment of infections such as genital
chlamydia. Simultaneously, changes in STI screening and
diagnostic testing outside of traditional settings are now
being advocated in many EU countries and will also
contribute to the increasing trend.
Surveillance developments, such as the new sentinel

surveillance systems being introduced in Germany,
Netherlands, Spain, and Portugal will continue to improve
ascertainment and increase STI reports. A review of STI
surveillance in Ireland, which is currently under way,
together with imminent legislative change and the planned
introduction of a national computerised infectious disease
reporting (CIDR) system, will greatly improve the quality of
the available STI surveillance data.

OPPORTUNITIES FOR SEXUAL HEALTH GAIN
Given the current changes in disease epidemiology, it is clear
that considerable health gain is to be obtained from greater
investment in effective STI treatment, diagnosis, prevention,
and surveillance in all EU countries. At the country level, this
must begin by increasing political commitment to sexual
health and with the provision of strategic leadership at the
highest level. In England, the recent publication of a national
sexual heath and HIV strategy,70 71 the appointment of an
Independent advisory committee on sexual health, and
parliamentary enquiries into sexual health services and
migration and HIV72 have served to raise sexual health on
the political and public agenda. Nevertheless, much remains
to be done. Similar strategies are now being developed in
Scotland, Wales, Norway, and Sweden.
Continued investment in STI (including HIV) prevention,

microbiological, and surveillance research is also required.
Specifically, recent reviews of effectiveness of HIV and STI
prevention should be used to guide and prioritise investment
in this area. Gains are also likely to be achieved through
harnessing the collective expertise and promoting collabora-
tion between laboratory, surveillance, clinical and public
health colleagues. The evidence suggests that priority should
be given to developing and refining surveillance programmes
which are integrated, comprehensive, timely, and responsive
to emerging public health priorities10; providing specialist and
reference microbiological services for STI agents, and ensur-
ing novel and robust diagnostic technologies are evaluated
and applied in cost effective and evidence based manner to
improve disease prevention and control activities. Finally,
relationships with key external stakeholders, especially those
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working in HIV/STI prevention and control, should be
prioritised.

CONCLUSIONS
Despite the substantial heterogeneity in diagnosis, treatment,
and surveillance systems across the EU, available data
indicate that STIs are again on the rise in many EU countries.
Gains in STI control may be achieved though greater
collaboration at the EU level—specifically through harmonis-
ing laboratory diagnostic methods, clinical management of
STIs, and sharing innovation in STI prevention interventions
across the EU. In addition, the heterogeneity of national STI
surveillance systems points to the need for more coordinated
approaches to EU-wide surveillance, specifically aimed at
agreeing case definitions and developing minimum standards
for collecting and disseminating STI surveillance data.10 EU-
wide coordination is also required in order to confidently
interpret EU-wide disease trends. Increasing attention at the
EU level will also be required for the identification and
management of STI outbreaks.
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